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Toh i flo od disaster o ccurredin Septe mber, 20001 Lo wlaJLd in this aJC a WAS flo oded by r血fa11
e xc e edingdrain age c apacity, A nd itbr ought abo ut a laTge･S C aled vd'an
■
disaster･ To protect 飢,Ch a
l&rg8-S c aled disaster, theprotection pla n sho uldbe prepared nearhture･ T herefore, itL this study 加 od
nln Ofr sim tthtio n w as caJried oltfo rthe Tok8i flood dis aster. First, A distri1)uted run off7nOdel w as
co nstrtICted based o n CelltlaJ Anto mata m ethod and calc uhted with a kitLe m atic w 3VC eqtLatio n･
Ftl血e 皿 Ore, these aJl&ysIS reSt11t6 Were Sho wn wi thpictori&lim agesh bitm apfor mat &t realdm e･
FizLally, htlnd 血)Aim ages c & ch step w eredes cribed. Tb applicability to the micr o
ISCaled a m w as
indic &tcdtlSingthis method.
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1. I N T R O DtJC TI O N
Tokai flo od disaster o c curred in Septe mbe r,
2000. It
■bro tlght abotlt the intense da mage to
Tokai district including Nagoya city･ A
simulationfor s uch adisaster mighi c o ntribtlte tO
disa ster mitigatio n. Therefo re, the obje ctiv es of
this study w erefollo w lngS･ Firstis con血 ctingthe
flo od ru noffanalysisba sed o n Ce111a rAnt 皿ata
and kin e matic wav e methods forTokai flood
dis aster. Sec o nd is visualiz ng the flo od
in undatio nin the mic rひSCaled ar e a･ h the other
w o rds, sim ulatio n r esdts by a kin e m atic wav e
m ethod applyto the micr &scaled a re a･ An im age
of TerraA STE R VNIR fo rthe obje ctiv e areais
sho w nin Fig･ 1･ The study are a, TeTIPaku riv er
ba sin, w as extractedatDaikeibridge･
I 細 殖 ㌻lb丘一.肋 q;. ･:l■ぎ由伊Z; t 紀･I細 仰 廟 咋
. 端 ｢ - ･ ⑯
Fig.1Te rr i/A ST E R V N I R(R:3, G:2, B:1)
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2.I Co n stru ction ofa distri btLted n ln OW m odel
Tbe authors condtlCted an applic a tio ll Of
Cellular Autom atam ethodl] to ahydr ological
m odel･ C A m ethod is the techniqu e divi ding
a nalysis objects by grids and expr es s es atotal
phen o men o nthereby. 50m - m e sh ele vatio ndata
wa s sto r ed in e ach cell. Finally, the basin w a s
e司)reSS ed with 240,000c ells. R un offcalcdatio n
was c arried oIJt with a kine m atic w av em ethod.
The n extkin en aticふa÷e equ ation(1)was solv ed
by Lax- W e ndrofE m ethod, o n e of the finite
differ enc em ethods.
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wher eh is wa terdepth, q vnitwi dthdischarge,r.
the effe ctive
■
rainfal1,∫ a hydradic gradient, N
rotlghness c oeffic en t, a nd ” a co n stant ofthe
m odel(=5/3)I
2.2 Sink rem o v al
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(2)Lo w!r･eley3tiopv･alTlethank in a sink ar e ais
r申Ia c edtoA.
(3)A sink is extrac tedo n ce ag血 ･
(4)Thispro c es siscQ nt申ued ti11 ther eis no sink･
2 3 Estim atio n Ofa且o wdir e ctio n
A no w dir e ctio n w a sdete m ined to thelo w
(a)Flow directio n (b)S h de s a nd shadow s
Fig･ 2 Figu r es of flowdire ctio n
pla c esin height a m ong
dir e ctions･ T he slope wa s
withthe nextequ ation,
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wher eZ
,
.is a slopegradie ntin c ell i,I,A a heightin
c ell i
,
zjaheightin c ellj,dadistanc ebetw e e nthe
c enterof c ellsi a ndj. n e estim atio n ofa no w
dire ctio n w as c arriedot[t withthe n e xt algorithm .
(1) W hen m a nydir e ctio ns of the maxim um slope
e xist･ the m e an slope
.
c ou rse of kX k
neighbo血o ods will be selected.
(2) W hellthe m e a n slope of kX kn eighbo rho ods
are z er o
,
it wi ll bc m agnified a v ahle Ofl〆 k
wi th 3,5and 7.
(3) When adire ctio n ofthe m a xim u m slopeis
z ero
,
it will be res e rv ed definitio n of a 加 w
directionfrom the c ell.
(4) Ⅶ e nthe u ndefin ed flow dir ectio n c ells and
defin ed flo w dire ctio n c ells e xist in a
dire ctio n of the m axim u m slope, a flo w
dir e ctio n fr o m undefin ed dir e ctio n c ells is
stIPPO S ed toitsdir ectio n. Thesepr o c e ss e s ar e
repe ated.
(5) m e n ther占 ar e m a ny c ells defin ed in the
m axim u m no w dire ctio n, the m e a nslope
dire ctio nis s ele cted.
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Fig. 4 Latldus eclassification mapbytom -grid l町Idqs e
T&bte IAre a ratios of1.mdI)声¢
Land一lSe Urba n W 8teir Or 捌 Ia nd Far m
A托 a r如io 67.6 % 3:7 % 2ま,7% 6.0 %
produ c ed im agesof flqw directio n卓, 血ades and
shado w sbythis algorithm were sbo ⅦinFig･ 2･
2.4Dc丘nitio n oftbe c o n statLtS Ofq odeI
As a model co nst&E[t, effe ctiv e rainfall and
ro ughne ssc o effic ents w ere determin ed･ First, the
m ean minfall in the basin w as c alcda ted by
rainfallobserv ed at every go vem me ntofficein
TenpaktL a nd MeitoI W a rds
(2]
. ln addit on, the
observ edvalu e s ofw aterle v els w erecon v er(edto
dis chargebyM an ning equ ation atDaikeibridge･
In this c a s e,it w as stlPPO S edthat aro ughness and
riv er width w ere0.02and 32m eters r espe ctiv ely･
Res ults ar e show n in Fig. 3. Fw也ermqr e, a
ru n offratio w as calc ulated by an ar e aratio of
10- n -gridlandllSe･ nLe effectiv e r ainfallw as
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estim ated by the n n ofrr atio a nd the m e an
rainfallinthebash 10- m -grid la ndusedata w er e
in比gr atedto fotLr Categorie sa nd the ru noffratio
w as.e s
timated with 0.76to 0.77. Theland tw c
m ap a nd a re a ratios wer e show nillFig･ 4 皿d
Td)1e 1. A roughn e ss codYicie nt w as c alcmited
by la nd use data･ Finally, the r o ughne ss
c o effic etl Wa sdetermin ed 0.ll.
3. RE SUI.TS
Fir st, 瓜ood runDffsimulatio n w as c arried o ut･
n e tim e step r otLghly estim ated by Co w ant
co ndition, As h r e 馳1t, 2.5 s ee w a s tlS ed. The
simdation Ⅶ s caried outtlSing the ru n Offratio
as o.77 a nd N as 0.ll, Eo w e v cr, calcdated
restd s w er ediffer entfro m the observ atio ndata.
Therefor e, the ru n off ra也o and ro ughn ess
c oeffic ent w er e r evis ed to 0.5 and 0.05
re spectively･ Estim a ted r esults w er e sho wnin
Figs･ S and 61 T he spectru mfitted the obs erv ed
valtleS by r e vislng Par aTn eterS･ The c alc ulatio n
tim e w as alittle o v er2 ho u rsfo rthe c alc ulatio n
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steps of 48 ho u rs(Ntlm ericalc o ndito ns: Athro n
l･3 G Hz and rando m mern o ry 256M B). The
prodIIC ed nood run offsirnulator w as show 71in
Fig. 7. Theleft side displays a n overflow im age
eachstep vis u ally andthe rightside sho w sD E M
ofthe obje ctiv e are a. Overflow im ages are show n
atr ealtin ebythispr o c ess.
Next, the tim eseiies w er e estim ated atflo od
intlndatio n and w ater
. 柳
･ Thes e resdts are
sho wnin-Fig. 8. Results o圭一Tachikaw a et aL.
(3】
w ereir effer ed and m odifiedforthe m. Finally, the
免o od hllndatio nin bed w as o c cupied in da m age
are a. 1もe s erio u s dam age w as e stim ated
historically.
4. C O N CL USIO NS
no odrt=zx)fEsim ulation a nd cornpa ris o n with
the obs e rv atio n data w er e c arried oIIt. n e
calc ulated r es ults fitted the obse rved data. In
additio n, visu alizing theflo od in undatio nin the
micro･ s caled a re aand e stim ating mood da m age
w ere c o mplュted. F inally, this fast analysis
obtahed6omparativ ely goodac ctm cy,
A C K N O W L E D G M E N T: Wegre ady appr eciate
fo rMr. D ais nke M iyata
'
s c ooperationfor m aking
aprogram . TtLe S atellite dataw er epr opo s ed by
E RS DAC as -tAjoint study abollt A ST E R data
Ⅵ5e.
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R E F E R E N C E S
【1】 K 血 , Y ･ et aL CeLhLLzr A〟to Jn at M ethod, M o rikita
Ptlblic atio n, 198,
【2]Nagoya city,Re c o rd abo utTbkaiJZo oddis a ste r, NaBOya
city, 2 0 01.
【3]Ta chika w a, Y ･ et all n e c o n sider atio n of relatesto the
m eLaS Ⅶr eSin No n ami distrctdu ring Totalhe a vy r ain.
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F垣. 8 Estim ated w aterdepthin NoTl arni dis廿ict
Table2 Estim ated fl00d daT n agein No n a mi district
Categories Ho u s ehold Are a(kn
2
) Ra也o
Inbed 1017 0.40 0.71
Thebedlo w erp 461 0.16 0.29
Total 1478 0.56 I.00
(Re c eived Ocbbe r3 1,20 00)
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